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(54) STORAGE MANAGEMENT SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reconstruct logical disk structure to enable 
enhancement of access performance and use efficiency of a disk area. 
SOLUTION: An access information history database 4 stores history of access 
information for a storage deice 2 of a group 2 of storage devices. An access 
information history recording part 5 stores history information of the access 
information corresponding to an access request transmitted form a user to the 
storage device via a host computer in the access information history database 4. 
An access information history analyzing part 3 analyzes the history information of 
the access information stored in the access information history database 4 and 
simultaneously generates candidates for new logical disk structure based on an 
analysis result. A disk structure propriety diagnostic part 32 decides a degree of 
effect of the new logical disk structure based on the analysis result by the access 
information history analyzing part 33. 
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[#Wfil#©$&ffl] 

ry-->X-x-A©X h l/-yflyXf AI:*^T, 
flEX h U-^ft«»C»-r*7^-tX**©JBaiS*iW 

f & t z ± x it mmm?- & x t , 

If ?8©]SM1f S8£flE7 ?-feXtif SSffl^-* ^-X 
WET i> -feXlf IBUK^-^-X IC#«£ tlfcT * -t 
Ttffcftl&STV X ^«ricO«»S^rit-r -5) 7 ^-feXlf 

T. ME©«rfc*tllia5 f ^X^*riE©a6*flE**i|3e-r* 

7* f X * tftfijtg S tt*W#B: t . 

iSt^> u i: t^X h l/-yf l->Xf A. 

7 * -fe X If $8® Bi-r- * X K Wfg £ fut 7 5? -fe X « 
«©BfS1fffitS-^UT, P***JKi&ofcifflB<Dtt»© 

B^rBligjiifCct -5 QfaWrJ X ? ©&JBtV X :7#»©fi 

^$P a 1ftT©7VX?#»©itt:5Hf$8(Cj;oT, 

f x ^«i««ii*ft5t-r* c t, 

£4# «t-r*lt *JH 1 E«©X h l/-yfIyXfA. 
[»»#S3] METi'-feXlf^Hffi^-^^-XWE 
&3HBO®EeiC, T^-tX^Ji. g*7C^Xhn>tf 
^-^©f^ij^t. Ti'-feX^S^'fX^OI^giJ^ 

£, 

[»*js4] MrET^-txif«®M»tff#a&^faE 

CDiiJDi:!^. Xfc^X^A^fc©fcf*©«tigJl.ifiL 

*«f«t-r*»*« 1 7is 3 ©<^-m^ i *tcE«©x 

h U-yffyXfA. 

[W*Jfi5] tt&©*X h3>ei-^<h«^C0X h 
^ * tf £ -5 ft tb © 7 n if 5 A $ E » L fc n > tf a. - 
fiJffl#^e>B(FE^X hn>fcfjL-^^^LTtffEX h U 

- ->*sb ic^ft $ nfc 7 y* -t x c *fje v tt 7 z -t x 



tS^©®K1f«£7^txlf$g®Ex-^-XKteiW 

T 3 7 £ -fe Xlf IIIfBIXr -y 7 £ . 
iWE7^xif&®^x-^-x(;Sffl£nfc7:y--fe: 
Xlf $S©lfflE1f ?8£J$?#r-r& t*»cKj»W«f«»c*-^«r» 

Tfffca»iT-< xi7«ifig©^ffi&^-rsTi'-fex* 

T. MEWfrfe&^Sx-cx^^o^SSrW^-rs 
x -f X ? $tfi£S S ffl&WX 7- -y 7 <fc , 

Clf*Ja6] METi'-feXlfffiMK^X^-y^T-. 
ME7f-feXlfffi®ffi^-^^-XfC|gtt^tlfc7^-fe 
X««0«S1fffitcS-^^T, Wf*50K»-3fcl»E<O« 
»©X hU- j/SSP B lT'© 7 ir XSg^r Sr^mT ^> t ^ 

c mmm.mz&z&mm^j x^co^ffl^^c xi7^» 

WiiJ!JD*XttSD7'('Xi7#S©j)S'>*$H-SEL, Bf3t 
co-^P^T©^ X^^«(Dti^1fffifcJ:oT. $ 

^Efik«#:. 

t»*«7] f]E7^-b:Xif«ttE7 ; -^^-X©E 
^JitS ©Settle 7^-feXBftiJ.h. S*7C^Xhn>tf 
3.-^©^giJ^i:, 7^-feX$fe^a^f Xi7WiiSiJ^ 
t, 7^-trX©agiJt, 

[W*3S8] tfrE7i7-feXtSffi«M»WX^-y^Rr>* 
ME^i-Xi7«^S^14#WfXT--y^«. fffc^XhU 

z&m frzmjftm 5 71s 7 ©v^n*> 1 sceio^ 

> bf a - ^ 0 TO&BftJKft:. 
[58^©»iBB^iK?g] 
[0 0 0 1] 

[^BJW^-T^Sri^S 1 ] *^BJ«. XhU-yfly 

u-^^s^x^Af'S-r^o 

[0 0 0 2] 

i8H XM/-yflyXrA©ftl 
X i7 tilr-f X 57 1 ©|»^£^-ri&BJ!0Tc&-2.. 
[0 0 0 3] t>E*. n>e^. — ^->X7-AF^Tia8 (C^ 
TX h l/-y8i8finp&X h Iz-y^Mtl. 
X hk-^BrtWilr^XJ 8 1 *tiaW?U 



x 9 rtcw^roaa-fcttRoifta^w x 2 t its 
«c tt © & * 5* x * w & © m m « hi ~ t & * x* & 

[0 0 0 4] @7H f*©XM/-yfl->XfA© 
[0 0 0 5] m7 iZTR-f&oiZ. «®7M/-yfl 

yflS16 3 X h |/-ySHIHWSir-j"«- 
X6 4£, X h U-^*aft«6 3 ctsniMf^ 
X^«fiK^agB6 3 1 t. ilr-fXi'I^T-^^- 
X6 3 4*»6«lrie$tlT^S. 

[0 0 0 6] JI©J;5&*ltJ&£#T£ft*©X h-P— 
fiyXrAtt, TIH<D<fc3Ciftf^-rs. 

[0 0 0 7] -r&fr-S. 1tSSc©#iaxV x?£8fe3xV 
X^«fig(CiiJ!lDT«.*-&(C, .^Ottfflx-fXi'Saf©* 

fc*^(c fciir-f x ^ ic t*ns i*©xV x 
#s$u ^o^»«^v5'xi'Xi7^e.§%ax'Cx^ 

[0 0 0 8] 

$ k iif x * atwififc $ n * t ^ s iqhjA ffl $> -o 
-r^fc-fe. mtcti.WiW?r ■< x *©*»/£«. nsx-r 
xi7 sijd&l «t o t LfcRt.^-eox h u-vmwo&m 

[0 0 0 9] ±IE©a£#8rtfitt, iir-fXi'© 

S[ 0 'O l-.0']^*^^«. J^±©cfc5&ft#©X h U— i? 

^a -> x 7- a tc *3 1 f z> mm& iz & s tifc t> © x $> 



<ftffl2 001-184175 
D . 7i7irXt£ii&£|6]±£ii\ *>^t^ X?ffi«©&ffl 

[0 0 1 1 ] 

[«B&J*Hfe*-*&«>© i fMa] ±E0RH&/IHfe-rSfc 

^yXrAOXM/-yflyXrAl;*^T, WI5X 
h l/-v»BtC^-r^7 r i7"feXltffiO®£l<£*&^-r-5.7 
i'-fexlfffiMfSx-^^-xt. *i]ffl#^<=>iiffK*X h 
rj>fcTi-^<&^LTMIBX hU-vg§Bfc?g«£tl*: 
7*irXB#KM£Lfc7*-trxliMB©JgraiMfi£ifflE 
7 9 ± x fSIIf - 9 ^ - X \z tom? Z> 7 9 ir X * a 

jBHME»#Ri. tfrf2T^-fex*ffiHEx-iS'^-xtc 
six * n& 7 9 -t x wffi © ® « * « tff-r s t * »ca 

«K-r*7^'t^««Jifli»«T^Si:. OT^^irXli^g 
IH)WrfSC«t*jlf«f»*c:S^>T. fje©Sr&£ 

ttftffi* a t SWT* u i L. CtUCfcOJiE 

[0 0 12] dCT, tt(sBT^-trXtfffiS£i»W^S 
tt, t(JfS7i'-bXlfffi«Mx-^^-X(c#a^tlfc7 

©«^C0X h k-yglMTOTi'tX^Sflt* 

i*tr. B#p B iiiijMcj:*^^ax^x^co^ffl7 ; 'CXi7 

T. $*StSJ!jP^#S^#^ax-YX^SrfiJOmbTff 

tctmm^j xi7»fi£«a&^-rsc:idi-e#s. 

[0 0 13] Sfc, HfffBT^-feXfS^ffl^x-^^-X 
©E**l©ie«fc. Ti7-feXB#^Jt. S*7C*Xhn 
>e^-iS'©aS'J^t, 7^irX$fe^ax^Xi7©^Sii 
fi, Ti'-tXWag'Ji:, »^jA*-x-^a^-&©«> H 

[0 0 14] S6C, mrffiT^-feXft«®S»W^S& 
y:Sfif27 :r i'Xi7#lfiicS^tt^W^^«. fffc^xhU- 

[0015] ±fe©^ii$»ftf*fc«>©*^B^ 

tt, S»©*:x h3>trn.-^t1«S:©x hk-^SB 
h7-^JCft^^nT)BSSn>tra.-^->XxA 
©X M^-^« : a©fc66©yjte$n>e3.-^C^f £ 
-a- * Ac J6 © 7" D ^ 7 A £ ffi & L 7t 3 > tf a - 9 m D 

h3>tfi-^S^LT*(rEX HU-v'^BlC^m 

* 7 ^ -fe X tSIS^Mx- ^ ^- X (C^^-T * 7 ^ ir X« 



(4) 
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Mi£ixf7^i. mv&7i/-k.xmnm.m7 t -*'< 
-x tzwm s titc 7 9 -t xmmnmmmm zmffi-rz t 

w&tttfL-r^v-txmmmmmvTXT-vft, mm7 

Z\tl IC £ 0 ±13 @ W] £ jgf&T -2. £ £ tft"T? £ £ „ 
[0 0 16] MfB7?-tXlf$gJIS»#TXx-y7' 

?iz7>ffim<Dmmffimiz&-3^T, m%m\zfe^tzmz 
^^-^wr^T-cD^ x 9 ®m<Dmftmmz <t o 

[0 0 17] tiTfBT^-feXlf^aSx-^^-X 
©l2^3ie©^«(C, 7^-bXS#^J£. I*7t*Xh3 
>t!i-^<75^gij^£, T^-feX^felfeSx^X^CD^S'J 
^?£. T^-feX^ag'Ji, #£jA#-^-^»£^se>.£.;r 

[0 0 18] HftfBT^-trX'tfffiaM»«fX^-y 
fK.ZfiMm^J X^^fiJcS^ti^WX^-y^S. Srfcfc 
X h Iz-^SBWiliQifflPfc. Xtt->XxAxS^bW/c 
*W«jgmii:b$iffif^{C-&tJ->X^AS^cDg*^* 

o m&T"£ft ts n z> z. t. ifi Bitix- h z „ 

[0 0 19] TUt)*>. *%B^{-t5UT«, fffetr^^ 
tStfelr-r X ? X 9 ^<D7 9 

-feXtKffi Cr&fc*., T^irXH®) 5>¥ij|gr-r&<fc 5 

H3>bfa-^A5, Wffl^^?,CDTi7-feXS5t<(CjSC 
T. 7?i?X*#g£^<£ij£®B#P^«$8<!-#tC7^Xffi 

mmmy"-?^-x\ztem-?2> z. t^x^^,7 9±9.m 

tz7 9 J z7,m%mm*m\Z, XhL'-yflgfiLT 
!!)^-r-S->X^Al*I©X H v'SrtfST 2>tztb<0^ > 

¥^.-5> ±<D7 z-txmmmmmffi^&iz^-DT > mm 

mzKfDfzWW^J X^^WT^-trX^. ItXhl/- 
S^BP4TroHiltt£i^fc7?1?XM«cD?gJL£fT % 
££tC. x^X^«fi)cS^tt^Blf^©fCj;oT, St 

rcic^$nfc^a^^xi7if^wasttSrfij^L. m 
ffitzizffimznfcmw^j xzffij&Am^T'&nix. z. 

%>&o\zm$L-t %>Z.t.\z&<0, 3>tf3.-^->X7 : -At' 

*3tt^.Ti7-fextt^corS]±a:. xzmmvmmiftm 

[0 0 2 0] 



[0021] ant ifmn<D^:moymm\z%^xhu 

- v ^ a v x x a <r> m /£ £ * -r y n y 9 m x- & z> „ 

[0 0 2 2] *-gkm<DBm\Z&Z>X h l/-yfIyXf 

a«. h^-^tc^n^ns^^nfc. *Xhn> 

tfa-^Sli, XM/-ygIS2t, X^-yf 
lS13i, 7i7-tXffi««^-^'<-X4£. Ha 
TMX^fltfifcx— 4 

[0 0 2 3] *Xha>t:a-5'Pl©^©*Xh3 
>fcfj.-^<i:. Xhy-ygfP2©§«OXhk-y 

7ay7Amwiz&r)m?E-?z>7?iixffimm 

[0 0 2 4] XM/-yfi8i3li, ^S^^X^W 
agB3 1. 7i7-feXl««a^W^3 3<h. T-fXvl 

fiES^tt^»f^3 2^ffi^., ma^f x^ag&s i \z 

iotyXfAWX hl/-y Cr&fc>-£X hi/ — 5?S 
BP 2) ritffiJfT-S^a^fX:/- 2 1 £ilf-fXi' 2 
2<hLTfiJffl£#: CT^^^^X h3>tfn.-^ 1) \Z 

[0025] ^m<Dmmjz%^7,hu-^m 
[0026] 7?-txmmmmm®ffistt, »xhn 

>tfi — ^ 1 #>£±fE<Z);&X hU-^SH^T^-tXb 
X£Lfcfr<fc^5 7£-feXlfSB<E>aES£fBifc-rs = 7i? 

■fexi*^as»wa5 5«. ±i2©7^-fexitffioa®^ 
fewt£nT^z>7?±zmmmm7*-$"<-z4 m> 

ir-fXy 1=3^3 l«ft^ilf XylfiKf- 
^^-X3 4t^#iL, x-i'X^Ti'-feXtttg^IBit 

7 1 -tr xif ^(r^-rs^a^-)- x V ffifcZtfilii L. 

fffe^^ax^xi7«fig(o^ii^f^fi)c-r^ 0 -Tjxzffi 
0S.sm^m^3 2«. iie^Besnfc^a^-fx^ig 

7 ^ -t x m^m ^ S« t) S T $ n -5 E 

Ki&a^X^«figS, Mfflilf-fX^ifiEtLT 
SffiU S&€>Vi«vX5 L A«l^<t;LT^ffl-r-5«fc5fCX 

[0027] H2tt. ^mmcomm<ommnzw>^7,b]y 

- yfl ->X r- A CD 7 i' "fe Xlf Sllf- ^ ^- X <75fB 

[0 0 2 8] 7i7-feX'tfffiaM'?-^^-X4cDtB^ 
SICtt, 0tJx.«. 7i7-trXS#^iJ, S^tc*X hn>tf3. 
-rJ'ro^S'J^, 7i7-trX5fe^a^-YX^cDi^SiJ^, 7^ 

-5, 

[0029] iii3ti. *mjwmm<DMmi l zm2,7>bu 

- yfl -> X T 1 " A <D±fcmft- % ^-f 7 D — 5^ -Y — h T * 

-So 



(5) 



4#BB2 0 0 1 - 1 8 4 1 7 5 



[0 0 3 0] «T, 01. 2S#H,^0, gmc^T 
([0 0 3 1 ]f->X^A"t8ggP#KH X^-j/T'S 1 CT, 
[0 0 3 2] ItlfflSfll Xry^S2, S3l:T, 

*x hn>tfi— i «>i^n^— o<d*x hn>t: 
a. - * a> & x hu- vmmm 2 7 * -t x tc js b t, 

7^-feXttf*)BBHa»«5 0ftias.*ffU. 7?-trX« 
Sllf- * ^-X 4 7 * -fe X B#r^ £ 7 ? -tr X If $R £ 

E»-r*. M7^-fex*$g«ffi^-^^-x4'\cDfe^ 
-chirrs. 

[0 0 3 3] Xf7^S4T11 SfftSXl«V-^SS 

*»53&»*«W"r*. ±B©J?.iabS*«-rs«£tt. X 
fy^S5i:^D, Jlifib£:*iSb&tA:!t-&tt, X^y 
7 , S2CM-5„ 

[0 0 3 4] Xf'yyS5Ttt, 7^-irXlf $MMfl¥*r 
SS3 3©j!!iaS^fTt-§. 7?tX*«llWf«3 3 

[0 0 3 5] X^-y7S6, S 7 Ttt. 7^ Xi^fifcS 

[0036] 04ti &5em<Dmm<nMmz&zx bu 

-v«a->x^A07^-bxlf«BEIB®gC5 0iiaai(i 

[0 0 3 7] 7^-feX«ffi<i:L.TS*7C^X 
h3>tf3.-^c9SSgij^. 7^-fex$fefiax^x^cDSS 
SUT. 7^-feX©a»J, «£&*7-^fi;. ^LT77 
-fcXB#£iJ£. 7^-feX«^®S5 :: -^^-X4'\fe®-r 

xh3>tf^.-^. xhu-^sB©sanrfrfrn*. 

Sfc. ^<£>»t(4. **cD7^-trXS!ia CTttfo-fe, 7 
[0 0 3 8] Xf77"Alli 1213 l:StXf7 7"S 2 

cDsaac*tjsT€.5aa-es.o.' fijffl#c«ts*x hn> 

tTi-^^e.^dStlfc^t^^ax^ X£"ME>7:7-feX 
[0 0 3 9] Xf77"A2ll ±ffi<7?**057i'-feXffl 

a crfcto^. ±te©i&a5V x?^ ±tB7?-trxg 



14. Tffi^Xx^^A 375MX^-y7A 5©^aiMfT 

[0 0 4 0] Xf-y^ASt'll *X h 3 > tf^-^p 
1 057i7-feX7CO*X h3>ejL-^t7^-kX$ l c<?5X 
hU-S>««»c«*7***1*KJBaBB»«5a«. 7? 
-feXg^TcCD^X hn>fcfa-^©li)Si|^, 7^-feXft 
©US?** ^©^SH*. 77irx©@SiJ, #£&#.7 

[0 0 4 1] Xf77"A4m ±fB©7^-feXB*7C 
*:X hn>tfi-iS'<D^SiJ : f, Ti'tX^Ir^X 

<fc, T^-teXB^Ji;*, 7f -feXlfSSJiS^-^-X 

4©^ffi-rsn>e i -i5' cr&to-s. xM/-vti 
gt 3) ^awr*. 

[0 0 4 2] Xf77*A5Tll XM/-yfl^i3 

at, ±tejifs^tifcaai««<&7i'-fex«ffi«S7 ; -^ 

'<-X4'sMt5. 
[0 0 4 3] 0 511 *&W<Og:Wi<W&mt\ZlfcZ>X hU 

-^«a->x7 L A©7i'-fex«*]BBi*was3 3©&a 
[0044] £;it*4, r^-trxifSgjaffi^-^-x 

[0 0 4 5] Xfy7*Bim 7?-feX'lf ffiH«?#r 
»3 3*t, T^-feXff?BiaK7-^^-X4^©7-^ 
^tilT, 7^.-feX*nfc«f«IA«Bf)e©— ^WrWrtlc 

©*-&StttlJ-r*«flHIiaj|Htt, WvXrAi:#ATfe 

[0 0 4 6] #CfC, Xr77 , B2TH #sli) bitifcax 
W X £ «J*TS HSPI «h b T ©*$j37V X ^ ^#31 b 
T , . n -«1t -Y X * * &m b T V» -5 Ulr -r X * © 3fl 

m^fe-a-s aimtm o wm?z & 5 ciir-f x ? #t 
mult, sffcftttax^ ^^*«©«»*fpi«-r 
So ccoisif, ^o(c#<co^a^i'x^s— -DtDrnwr 

WI£Ig/£bT*i£. iif-fX?rti:i|lf-fX?s 

[0 0 4 7] ^(C. Xr77"B4Tlt Plb<7i7-trX 
IfSSMx-^^-X*^, #iiax-CX^S©7^ir 
X'ltfg^jattibT. Xf7^B5CT, #Hlf-fX? 

[0 0 4 8] mm\Z, X7--yyB6, B7TH ±|E© 



(6) 
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[0 0 4 9] 0 6te> *«W©*JSO»!BK«*^ h V 
-ft I->7f Afflr-f 7? UrtSSttWr* 3 2©ffl 

[0 0 5 0] CdTte, ±E£j£Lfclfegx^X£'«l/j£ 
[0 0 5 1 ] Xfy^Cl Ttt. f-fXi'WSati 
©«^»co^7iLT#ttJ-r«> (7^irX«E^©«iJI*K 

? © U X h- 7S?^^a?W X^iljJD©* >t-^->xb# 

[0 0 5 2] = /~(aA 2 + bB J ) - ^(cC 2 + dD 2 ) 

Atttt1JBl8l±sp, B»S$IM^, CH'JXh 
yum Dtt*>5^>;*B*|liiSwr*»T»?), 
a, b, c, d«fi^?r^-r^*t?$.-S.„ Km^Sfca, b, 
c, d«u ±te©A, B, C, D©5*>. ^&i*©^*£ 

[0 0 5 3] Xf<>^C2TH BfjecHttKTOilB 

ana a «t "5 &»3x>f x * ^ssas-r 
4= 

[0054] xf'^c3Tit ±te»ta$n 
sr. mffc^a^'f x^sifigtLTm^-An-s. 

[0 0 5 5] m3ns.6cr)ya — HT^L 

feM^fT-r'Syny^ASf. ±IB©X h ^ 

D-ROM^I^f- ^<i:©n>tf3.— ^S^BlD "I 



[0 0 5 6] 

-r sett £9, xt7m)$.$:%)mm\z®.mT°%2>. 

[0 0 5 7] »*Kra^f7^-feX-r*XhU'-3? 
X^©^^E&*H<J«bfc©-e, 7?-trXtt£g£p5]± 
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